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ABSTRACT
This study is an attempt to explore the association 
between the differences in areal socio-economic 
conditions and fertility across the regions in East Java. 
The total fertility rates (TFR) by regions are calculated 
based on the 1980 Population Census using Rele's method. 
Ten indicators of socio-economic conditions are taken 
from sources such as the 1980 Population Census and 
family planning service statistics.
The 29 regencies are the units of analysis in this 
study. Inclusion of the 8 municipalities was found to 
raise spurious correlations between measure of fertility 
and socio-economic conditions. This is probably because 
the municipalities, which are mostly urban areas, have as 
a group very different socio-economic conditions from 
those of the regencies.
From the correlation and regression analyses used to 
examine the relationships between fertility level and 
selected indicators, it was found that the areal 
differences in fertility in East Java are associated with 
areal differences in demographic indicators (specifically 
the percentage of women aged 15-49 who currently married 
and infant mortality rate) rather than with other 
indicators. In the regression analysis, the percentage of 
women aged 15-49 who currently married and the infant 
mortality rate are able to explain the variation in 
fertility among the regencies by 38% and 24% 
respectively. However, TFR and the percentage of women 
aged 15-49 who currently married were found to have an 
inverse relationship, contrary to what might be expected. 
This raises questions about the accuracy of the measures 
used, and therefore, this study needs to be verified with 
further research using other types of data and analysis.
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1CHAPTER I 
INTRODUCTION.
1.1 Importance of the Study.
The role of socio-economic development in reducing 
fertility has long been argued by some scholars. Many 
studies have been conducted to examine the effect of 
socio-economic conditions on reproductive behaviour. Most 
of these studies have dealt with individual data rather 
than with areal or group analysis.
Although human reproductive behaviour is largely an
individual decision, the effect of socio-economic and
cultural circumstances has long been recognized. For
example, in the demographic transition, the decline of
fertility was suspected to be response to socio-economic
development. Some questions have been raised :
Are family planning programs necessary to facilitate 
the reduction of fertility in the presence of socio­
economic development?.
Why are such efforts successful in one area but 
unsuccessful in another area? (Hong, 1979).
By knowing the answers to such questions, it is expected 
that the knowledge of the relationship between areal 
socio-economic differentials and reproductive behaviour 
can contribute to the efforts of the authorities in 
formulating policies to accelerate development progress.
2In East Java, studies of fertility differentials 
have been conducted by researchers such as Affandi (1982) 
and Sudirdjo (1984). Using data from the 1976 Intercensal 
Survey and the 1980 Population Census, they attempted to 
explain socio-economic differentials in fertility at the 
individual level. They found that some socio-economic 
factors such as education, working status of women, 
number of marriages and contraceptive use affected 
fertility behaviour in the province.
The governing authorities of East Java have 
realized that demographic variables are responsive to 
changes in socio-economic factors. They suspect that the 
differences in the levels and pace of development among 
the regions, regencies and municipalities in East Java, 
will differently affect demographic variables in those 
areas. Therefore, to overcome these differences the 
government has attempted to slow down the rate of 
population growth --which is mostly caused by high 
fertility-- and at the same time has implemented programs 
to improve the welfare of the population (Bappeda Tk. I 
Jawa Timur, 1986).
This study is an attempt to explore the relationship 
between socio-economic differentials and reproductive 
behaviour among regencies and municipalities in East 
Java. It is expected that this study will find some 
useful explanations regarding reproductive behaviour due
to the areal differentials in socio-economic conditions.
31.2 Geographical Setting.
The province of East Java covers the eastern third 
of the island of Java and includes the large island of 
Madura, which lies to the north of the main part of the 
province. In terms of its total population, this province 
is the largest among the 27 provinces in Indonesia. In 
1980, almost 20 per cent of the total Indonesian 
population resided in this province, even though its land 
area is only 2.5 per cent of the total (Kantor Statistik 
Propinsi Jawa Timur, 1981).
This province is divided into 37 administrative 
divisions, 29 regencies and eight municipalities as shown 
in Figure 1.1. Each regency or municipality is divided 
into several sub-districts (kecamatan) and each sub­
district consists of several villages (desa). There were 
546 sub-districts and 8339 villages at the time of the 
1980 Population Census. The number of sub-districts 
(kecamatan) and villages (desa) in each regency and 
municipality are shown in Table 1.1.
1.3 Demographic Features.
The 1980 Population Census indicated that Ea6t Java 
had a population of about 29.2 million. This number 
yields a population density of about 600 persons per 
square kilometre, and ranks East Java as the one of the 
most densely populated areas in the world. The majority 
of the population of East Java are Javanese who reside on 
the mainland of Java. There also is a significant
4Table 1.1
Number of Sub-districts (Kecamatan) and 
Villages (Desa) in Each Regency and Municipality
in East Java, 1980
Region Sub-districts 
(Kecamatan)
Villages
(Desa)
Regencies
01. Pacitan 12 164
02. Ponorogo 19 303
03. Trenggalek 13 157
04. Tulungagung 19 271
05. Blitar 18 256
06. Kediri 19 344
07. Malang 29 411
08. Lumajang 15 191
09. Jember 27 215
10. Banyuwangi 18 175
11. Bondowoso 16 192
12. Situbondo 14 135
13. Probolinggo 24 346
14. Pasuruan 23 377
15. Sidoarjo 18 353
16. Mojokerto 17 310
17. Jombang 17 306
18. Nganjuk 20 277
19. Madiun 13 213
20. Magetan 13 235
21. Ngawi 13 215
22. Bojonegoro 20 430
23. Tuban 19 328
24. Lamongan 22 475
25. Gresik 18 357
26. Bangkalan 18 281
27. Sampang 12 186
28. Pamekasan 11 189
29. Sumenep 22 332
Municipalities
71. Kediri 3 46
72. Blitar 1 12
73. Malang 3 30
74. Probolinggo 1 13
75. Pasuruan 1 19
76. Mojokerto 1 12
77. Madiun 1 20
78. Surabaya 16 163
Total 546 8339
Source : Kantor Statistik Propinsi Jawa Timur, 1986 
(Personal communication)
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6proportion of Madurese, who are predominant on Madura 
Island as well as in some parts of the mainland, 
especially the areas along the Madura Strait.
Compared with other provinces, East Java has 
different characteristics due to its demographic history. 
Within Indonesia, East Java is known as an area with 
relatively low fertility and relatively low population 
growth. The rate of intercensal growth from 1961 to 1980 
is shown in Table 1.2.
Table 1.2
The Rate Of Intercensal Growth of 
East, West and Central Java 
1961 - 1980.
Province 1961 - 1971 1971 - 1980 1961 - 1980
East Java 1.59 1.49 1.54
West Java 2.09 2.66 2.35
Central Java 1.76 1.64 1.70
Indonesia 2.10 2.32* 2.20
Source : Biro Pusat Statistik, 1981:Table 1
Note : *) excluding East Timor
Like other provinces in Indonesia, East Java has a 
relatively young population. The age distribution shows 
that about 25 per cent of the total population consists 
of those who are less than 10 years of age, while those 
who are age 65 and over comprise less than 4 per cent of 
the total. Though it is true that fertility decline was
7experienced by this province during the last decade, this 
age distribution reflects the high dependency ratio 
resulting from the relatively high fertility in the past.
Marriage has been virtually universal in East Java 
with less than 1 per cent of either sex being never 
married at age 50. However, there were significant sex 
differentials in marital status. The proportion of males 
currently married peaked in the age group 35-39 (95%) 
whereas for females the proportion currently married 
peaked in the age group 30-34 (89%) (Sullivan and Wilson, 
1982). Table 1.3 shows the age at first marriage 
(Singulate Mean Age At Marriage) for women from 1961 to 
1980. Though there were differences between urban and 
rural women in the timing of getting married, both groups 
experienced an increase in age at first marriage. These 
increases are 2.4 and 2.0 years for urban and rural women 
respectively.
Table 1.3
Singulate Mean Age At Marriage According 
To The Area Of Residence 
East Java, 1961 - 1980
Area of Residence 1961 1971 1976 1980
East Java 17.9 18.7 19.2 19.9
Urban areas 19.8 20.9 21.8 22.2
Rural areas 17.3 18.2 18.7 19.3
Source : Sullivan and Wilson, 1982:Table 4.3
8Table 1.4
Average Number Of Children Ever Born 
To Ever Married Women By Age,
East Java 1976-1980
Year 15-19 20-24 25-29 30-34 35-39 40-44 45-49 All
1976 1 1.2 3.1 4.4 4.8 3.2
19801 .48 1.28 2.25 3.14 3.90 4.16 4.46 2.9
19802 .19 1.12 2.20 3.19 3.99 4.38 4.53 2.41
Source :1) Sullivan and Wilson,1982:Table 5.4
2) Biro Pusat Statistik, 1982b 
Notes :197s1 is the result of Indonesian Intercensal 
Survey19801 is the result of the 1980 East Java 
Population Survey taken in June,1980 1
19802 is the result of the 1980 Population Census 
taken in October 1980
Data from the 1971 and 1980 Population Censuses as 
well as from other demographic surveys (the 1976 
Intercensal Population Survey and the 1980 East Java 
Population Survey) found that fertility was declining in 
East Java, as shown in Tables 1.4 and 1.5. Concerning the 
average number of children ever born to ever married 
women, Table 1.4 suggests that between 1976 and 1980 
fertility declined on average by one-third to two-thirds 
of a child. This decline was also supported by the 
decline in total fertility rates (TFR) recorded in 
various surveys as shown in Table 1.5. Cho et al. (1976) 
estimated that the TFR was 4.7 per woman in the 1967-1970 
period. In the 1976-1979 period the TFR was 3.6 per woman 
as estimated by the Central Bureau Of Statistics (Biro 
Pusat Statistik, 1983); Sullivan and Wilson (1982)
9estimated the rate for East Java in 1979 was 3.2 per 
woman.
Table 1.5
Estimated Age Specific Fertility 
And Total Fertility Rate In East 
Selected Periods.
Rate 
Java,
Age Group 1967-19701 1976-19792 19793
15 - 19 149 114 81
20 - 24 246 207 • 18525 - 29 225 172 16130 - 34 169 115 118
35 - 39 96 65 6440 - 44 45 29 2745 - 49 14 9 8
T F R 4.7 3.6 3.2
Source : 1) Cho, et al. 1976-.Table 2.1
2) Biro Pusat Statistik, 1983:Table 2.3
3) Sullivan and Wilson, 1982:Table 5.6
The mortality level for East Java is considered 
relatively high, though a substantial decline has been 
experienced as shown by several demographic surveys. Data 
from the 1971 and the 1980 Population Censuses exhibit 
the trend of infant mortality rate and expectation of 
life at birth as shown in Table 1.6.
During the period of the two censuses, the Infant 
Mortality Rate (IMR) declined for males from 145 per 
thousand live births to 109 and for females from 122 per 
thousand live births to 91. This decline implies an 
improvement in health conditions and corresponds to an
10
increase in the life expectancy at birth from 46 to 52 
years for males, and from 49 to 55 years for females.
Table 1.6
Estimates of Infant Mortality Rate (per 1000) 
And Expectation Of Life At Birth in East Java
And Selected Provinces , 1971 - 1980
East Central WestY e a i r
Java Java Java
Male 145 172 159
1971
IMR
Female 122 146 135
Eo
Male 46 42 44
Female 49 45 47
Male 109 141 106
1980
IMR
Female 91 120 89
Male 52 47 53
Eo
Female 55 50 56
Source : Biro Pusat Statistik, 1983.
Compared with the other two major provinces in Java,
West and Central Java, East Java shows a moderate decline
in mortality which is shown by the improvement in life
expectancy at birth by about 6 years. Central Java, with
the increase of life expectancy at birth of about 8
years, has had somewhat better improvement, while West 
Java was somewhat slower, experiencing about 4 years 
improvement in life expectancy at birth.
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1.4 Socio-economic Background.
Over 80 per cent of the population live in rural 
areas, where only a few areas are electrified and served 
by piped water supply. The economic activity is dominated 
by agriculture which is mainly organized in small family 
landholdings. The rest of the population resides in urban 
areas where electricity and piped water supplies are 
generally available and the population engages in a wide 
range of economic activities.
The economic growth of East Java can be observed by 
using the Gross Regional Domestic Product (GRDP). In the 
period 1975-1983, the GRDP (in current prices) of East 
Java increased five-fold, from Rp. 1,885 billion to Rp. 
10,348 billion. This increase in constant (1975) terms 
was about 83 per cent.
The income per capita based on constant prices in 
this period increased from Rp.62,210 to Rp. 104,080 or 
about 62 per cent with an average increase of 6.3 per 
cent a year. From 1975 to 1983 the rate of economic 
growth was about 7.9 per cent yearly. This rate was above 
the national rate which was 6.6 per cent yearly (Kantor 
Statistik Propinsi Jawa Timur,1985:8).
The increase of GRDP from year to year is the result 
of economic development. However, not all economic 
sectors exhibit a similar rate of growth. The sector of 
agriculture, for example, though it was the largest in 
contributing to the total GRDP, showed a substantial
12
decline in its rate of growth. This situation is probably 
caused by the changes in industrial structure in which 
other economic sectors begin to replace the role of 
agriculture (Kantor Statistik Propinsi Jawa Timur, 1985).
More than 21.8 million people in the province were 
aged 10 years and over in 1980. Of these, 14 million
(65%) had attended school at some time. However, only 1.9 
million (13 %) had attained a level of schooling higher 
than primary level. According to the literacy data 
collected in the 1980 Population Census, more than 36% of 
the population aged 10 years and over were illiterate.
The Javanese language is commonly used in East Java 
among those who live in mainland areas and Madurese is
used among those who live in the island of Madura.
Although the national language, Bahasa Indonesia, has 
been declared the official language all over the country, 
only 51 % of the total population can speak this
language, and only 2.2 % use this language at home (Biro 
Pusat Statistik, 1982b)
Most of the population in East Java are Moslem as 
recorded in the 1980 Indonesian Population Census. They 
account for more than 97 per cent of the total 
population. Other religions are Christianity, Hinduism 
and Buddhism. (Kantor Statistik Propinsi Jawa Timur,
1981)
13
1.5 The Relation Between Socio-economic Conditions and 
Fertility.
1.5.1 Individual level.
Many studies have examined the significance of the 
relation between fertility and socio-economic conditions. 
Indicators which can be used to determine socio-economic 
conditions are, for example : urban-rural residence,
income, education, working status of women, and religion. 
This relationship, such as found by Kiser (1971) in the 
early phase of demographic transition, was positive 
between fertility and economic status. But in the later 
stages of the transition, Jones (1977:6) explained that 
the decline in fertility in Europe was associated with 
economic development and rising income and a negative 
relation was found. Nowadays, in developed countries in 
particular, the relation tends to be negative. It means 
that people who have higher standards of living have 
lower fertility compared with those who live in poorer 
conditions.
There are many factors which affect fertility 
behaviour in a society. Davis and Blake (1956) classified 
the “intermediate variables" of fertility into :
(a) Those governing the formation and dissolution of the 
unions in the reproductive period. They are age of 
entry into sexual unions, permanent celibacy, and 
the amount of reproductive period people spent after
or between unions.
14
(b) Those governing the exposure to intercourse between 
unions, such as abstinence, whether voluntary or 
involuntary, and the coital frequency of the couple.
(c) Factors affecting exposure to conception. This 
includes fecundity or infecundity as affected by 
involuntary causes, and fecundity or infecundity as 
affected by voluntary causes, such as contraception.
(d) Factors affecting gestation and successful partur­
ition. These factors are foetal mortality from 
involuntary causes and foetal mortality from 
voluntary causes (such as abortion).
Bongaarts (1978) reduces the set of 11 intermediate 
variables suggested by Davis and Blake (1956) into eight 
factors which are grouped into three broad 
classifications. The first group is the exposure factors. 
It consists of one variable, proportion married. The 
second group is the deliberate marital fertility control 
factors which consists of two variables, contraception 
and induced abortion. The third group consists of five 
variables : lactational infecundability, frequency of
intercourse, sterility, spontaneous intrauterine
mortality and duration of the fertile period.
The intermediate factors as mentioned above affect 
fertility directly. There are many other factors which 
affect fertility indirectly, namely, explanatory 
variables (Lucas, 1980:80). These explanatory variables 
such as education, income, and occupation, operate
15
indirectly and may be interlinked with each other. Thus, 
it is not easy to determined their influence on 
fertility. However, some researchers have found that 
there are relationships between explanatory variables and 
fertility which will be discussed in further section.
1.5.1.1 Education and Fertility.
Education is known to have an impact on individuals 
and society. Through education, people may gain access to 
more sources of information, by which they are led to 
wider perspectives. Thus, it is believed that educated 
people will have more acceptance of new ideas which can 
possibly change their traditional values or belief.
The relation between education and fertility has 
long been studied. Holsinger and Kasarda (1976:156) 
suggested that education influences fertility in three 
fundamental ways :
(a) Education operates independently of other causal 
variables, exerting a direct impact. The influence 
of the environment, curriculum and content of 
schooling in shaping attitudes, values and beliefs 
toward preferences concerning family size will be 
explicated.
(b) It affects other variables that have direct 
influences on fertility. Those variables are age at 
marriage, female labour force participation, social-
16
mobility, husband-wife communication, exposure to 
contraceptive information and materials, and the 
awareness of mortality and morbidity of children. 
Thus, in this case education affects fertility in an 
indirect manner.
(c) Education may operate jointly with other independent 
variables to have an interaction effect on 
fertility.
Caldwell (1982:301-330) also discussed the effects 
of education on fertility. In his view, the greatest 
impact is not direct, but through at least five 
mechanisms, as follows :
(a) Education reduces the child's potential for work 
inside and outside the home.
(b) Education increases the cost of children far beyond 
the fees, uniforms and stationery demanded by the 
school.
(c) Schooling creates independence for children, both
within the family and within the society. It is
likely that children who have an opportunity to
enter school no longer really share responsibility 
for the family's survival in the present.
(d) Schooling speeds up cultural change and creates a 
new culture.
(e) Schooling in the contemporary developing world acts 
as a major instrument for propagating the values of
17
the middle class. These values are not those of the 
local class but those which come from the Western 
world.
Bogue (1979:673-679) showed the correlation between 
fertility and other independent variables. He found that 
the highest correlations were with variables which 
reflect educational level and literacy. Furthermore, he 
stated :
“Although these results are very crude, they 
suggest that rising educational levels, 
increased school attendance, and elimination of 
early marriage are more powerful in promoting 
fertility reduction........". (p:676)
The above review shows the general relationship 
between education and fertility. However, research has 
sometimes yielded conflicting results. In Indonesia, for 
example, the relation between education and fertility 
shows an inverted-U curve. It means that fertility 
increases with increasing levels of education, up to a 
certain level of education, and then fertility declines 
at the highest levels of education (Adioetomo, 1984:60). 
The reason for this seem to be that educated women (who 
usually have better socio-economic status) have more 
marital stability than uneducated women, as found by Hull 
(1976) .
1.5.1.2 Economic Status and Fertility.
Economic differentials in fertility have been 
studied by many researchers. On the basis some findings,
18
it is commonly believed that the poor have more children 
than the rich. However, the relationship between economic 
differences and the level of fertility is often 
debatable.
Economists, using the economic theory of consumer 
behaviour, argue that parents treat their children as 
consumption goods similar to cars, TV-sets, refrigerators 
or houses. In this case, economists emphasize the 
individuals' maximization of utility (satisfaction) 
through choices between the possible alternatives with 
regard to scarce resources and time. This means that if 
income rises, parents can decide to have more or to have 
fewer but more qualified children.
According to sociologists, individual decision­
making acts through norms and taste formation. Blake 
(1968) objected to the economists' view because children 
have some properties which put them apart from most 
consumer durables. Thus, they cannot be considered as 
consumer goods.
Apart from the above arguments, however, some 
empirical findings have been produced regarding the 
relation between economic status (income) and fertility. 
Recent work on the development of the economic theory of 
fertility states that economic status has been associated 
with both negative and positive effects on fertility in 
both the developed and the developing countries (Ahmed,
1979:49).
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About 1940, a new type of pattern seemed to be
emerging, and the traditional inverse relation was
changing. Mayer and Klapprodt (1955:155) in their
observation on fertility differentials among women in
Detroit from 1920 to 1950, found that, in general, the
findings still confirm the traditional relation between 
economic status and fertility, that is the poor had 
higher fertility. But, after contrasting fertility 
according to the age specific rates, they noted that the 
high economic status group had the largest age-specific 
fertility rates in the middle reproductive ages (25-34 in 
1940 and 25-39 in 1950).
Ahmed (1979), in his study in Bangladesh found that 
there is no substantial difference in fertility by 
economic status. The main factors which can be explained 
are as follow :
(a) Poor women put high value on more children, 
especially boys, because they can be involved in the 
labour force and hence improve their economic 
conditions.
(b) Poor women may tend to bear more children because of 
their experience with infant deaths and this may 
lead them to have other children to replace those 
they lose.
(c) Rich women may not find a large number of children a 
financial burden. Children can raise the social 
status of their parents if they have a high
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position, such as, employment in white collar 
occupations or married to those from higher status 
families. And also, the better nutrition which 
affects their fecundity and early marriage leads 
them to have large families.
1.5.1.3 Infant Mortality and Fertility.
The impact of high infant mortality on fertility has 
long been suspected. It is hypothesized that high 
fertility is a response of the society to high infant
mortality. Parents who experience the death of a child or 
fear that some of their children may die, may either try 
to replace the child who dies (replacement effect) or 
anticipate this by having more children than desired 
(insurance effect). Besides the reaction of parents to 
anticipate such an impact of infant mortality, the death 
of the baby -especially if it was breastfed- causes the 
mother to return to her normal cycle of ovulation. It 
means that biologically the mother has become ready to 
have another pregnancy. Thus, the earlier the death of 
the baby, the shorter the protection of the mother
against another pregnancy (Lucas and McDonald, 1980;
United Nations, 1977).
An example of the relation between infant mortality 
and fertility behaviour is taken from the 1976 Jordan
Fertility Survey. Nur (1985:211) found a strong positive 
association between the two variables after controlling
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for socio-economic and demographic variables. Furthermore 
his finding suggested that women who experienced infant 
deaths tend to replace those who die even if the 
replacement was far from complete. Rutstein (1974) also 
came to the same finding from the data taken in Taiwan. 
Aside from the experience of infant deaths, his analysis 
showed that fear of child mortality also affects the 
attitude and behaviour toward high fertility.
1.5.2 Community Level : Social Structure, Environment 
and Its Relation With Fertility.
The social structure and environment have also been 
recognized as having effects on fertility. The 
explanatory variables deal with the group structure 
(community, society) and environment. According to 
Freedman (1973), a community-level (ecological) factor is 
defined as any characteristic common to all the persons 
living in the community. He, furthermore, distinguishes 
between two types:the global and the contextual factors. 
Global factors are those which cannot be measured based 
on individuals, such as, the presence or absence of a 
hospital, a school or a market. Contextual factors are 
variables which are measured based on aggregation of 
individual measures; for example, the mean educational 
level or educational distribution.
Some of these variables (global or contextual) are 
considered to have an indirect effect on fertility from a
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greater distance in the causal chain. Most of them show 
their effect through other explanatory variables. Some of 
them, like those which facilitate the behaviour of using 
contraception, play a more direct role in influencing 
reproductive behaviour. The United Nations (1979) lists 
these variables, such as region and type of place of 
residence, agricultural or industrial development levels, 
educational levels and facilities, and those facilities 
regarding health and family planning. Therefore, 
variables which deal with regional differences in socio­
economic conditions are also regarded as having an impact 
on fertility at the regional level, such as, the 
differences in regional average level of education, the 
regional income and the regional level of development.
1.6. Areal Studies.
Some studies have pursued the possible relationship 
between areal fertility and a number of socio-economic 
indicators. The work of Weintraub (1962), Adelman (1963) 
and Friedlander and Silver (1967) uses the international 
data. These writers have tried to reveal such
relationships using regression analysis techniques, while 
Park (1972) and Onn (1978) apart from regression 
analysis, used another type of multivariate analysis, 
that is, factor analysis.
The work of Friedlander and Silver (1967) revealed 
positive and statistically significant relationships
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between birth rate and illiteracy rate, child mortality, 
the extent of agricultural population, the extent of the 
non-farm self-employed population; and over-crowded
housing conditions (1967:59). They also found that the
direction of the relationships between birth rate and
other indicators (such as, population density and
religion) often showed the expected sign but the
coefficients were not statistically significant.
Onn (1978:37) revealed that the relation between the 
availability of social amenities has some negative impact 
on fertility. In his study in Peninsular Malaysia, he 
found that in the poor areas (districts) where social 
amenities like running water, electricity supply and 
medical care were only enjoyed by a small proportion of 
the population, the effect of such amenities was 
insignificant. On the other hand, for the rich districts, 
where such amenities were better distributed, they tended 
to have significant effects on fertility. This, he 
explained, was possibly because of their modernizing 
influence.
Park (1972) in his study of areal fertility in 
Honolulu, found that, when stepwise regression analysis 
was applied, areal fertility was related to median family 
income, crowdedness of residence, proportion of ethnic 
groups, female labour force participation, and residence 
size. Education level, in his finding, showed little 
relationship with fertility. When factor analysis was 
applied, the factor which was considered to represent
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"Social Aspirations" (consisting of indicatorsi which 
represented the economically active population, such as, 
males in the labour force, females in the labour force 
and males unemployed) was found to be most closely 
associated with fertility.
From the above review, tentative conclusions can be 
drawn regarding the relationship between socio-economic 
conditions and fertility. The first is that reproductive 
behaviour is affected by the personal characteristics of 
the couples. The second is that it is affected by the 
social context in which people live. The relation or 
interaction between the individual and the social 
characteristics which is brought about by socio-economic 
development is probably the factor which leads to changes 
and differentials in the fertility of a society.
i) These indicators are taken to summarize "Social 
Aspirations" , in the sense that the higher the 
ratio of economically active population, the higher 
the desire for improvement of status (Park, 1972:20)
25
CHAPTER II
DATA AND METHODOLOGY
2.1 Sources of Data
The data which are used in this study are mostly 
those collected by the Central Bureau of Statistics 
(CBS), the official institution which takes 
responsibility for providing the Government and private 
institutions with statistical data. Its functions are 
based on Act No. 7, 1960, and Government Decree No. 6,
1980 (Biro Pusat Statistik 1986). Other data in this 
thesis which are not collected by the CBS are taken from 
other sources, such as the Family Planning Coordinating 
Board and the Representative Office of the Health 
Department of East Java Province (see Appendix A).
Three population censuses have been taken by the
government through the CBS since Independence in 1945.
These censuses were taken in 1961, 1971 and 1980
respectively. This study is mainly based on the 1980
census, and therefore only that census will be discussed 
in more detail.
The 1980 Population Census was carried out in two 
stages. The first stage was an enumeration which covered 
all households in the country. This enumeration employed
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a simple questionnaire regarding( the basic demographic 
information of each respondent, such as name, age, sex, 
marital status, and schooling sta,tus for the population 
aged 7-12 years. The second stage was a sample 
enumeration which employed a more detailed questionnaire. 
In this stage, about 5% of households were interviewed. 
The information collected covered age, sex, marital 
status, schooling status, migration status, labour force 
status, nuptiality and fertility, mortality, health and 
family planning, and housing conditions.
2.2 Data and Limitations 
2.2.1 Fertility Indicators
Like other developing countries, lack of accuracy in 
vital registration is experienced by Indonesia. So far, 
the estimates concerning the level of fertility, 
mortality and migration are derived from surveys or 
censuses. Thus, indirect estimation is mostly used rather 
than the direct measures of vital registration records.
Historically, vital registration has been 
implemented since the Dutch era, long before 
Independence. Through various regulations, the Indonesian 
Government attempts to improve the quality and the 
coverage of such registration. However, the result of the 
efforts is found to be unsatisfactory (Martowardoyo,
1984).
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Refined estimates of fertility from the 1980 
Population Census for each regency or municipality have 
not yet been published. Therefore, a crude measure of 
fertility, the TFR, which is estimated using the Rele 
method will be applied (Biro Pusat Statistik, 1984). This 
method, assumes that, in a stable population with a 
certain mortality level, there will be a linear 
relationship between the child woman ratio and the gross 
reproduction rate. This relationship is formulated as 
follows :
GRR = a(n) + b(n) x CWR
Where :
GRR represents gross reproduction rate
a(n) and b(n) represent the intercept and the
regression coefficient based on 
mortality (expectation of life) 
at level n.
CWR represents the child woman ratio.
Thus, by using data on child woman ratio, the gross 
reproduction rate can be determined and the total 
fertility rate can be obtained by employing the equation:
TFR = 2.05 GRR
Some shortcomings should be noted in using the TFR 
based on the Rele method. The estimate of TFR is based on 
the child-woman ratio (CWR), that is the proportion of 
the population aged 0-4 years to the female population of 
childbearing age (15-49, or 15-44 years). It is
formulated as follows :
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Population aged 0-4 years 
Women at child bearing age 
(Shryock and Siegel, 1971:500).
The population aged 0-4 years includes those who were 
born up to five years before the enumeration, therefore
the estimate reflects the average fertility rate during 
the five-year period prior to the census.
The child woman ratio (CWR) is regarded as the 
simplest method to estimate fertility. It does not need a 
special question in the census or demographic survey, so 
that in the absence of birth statistics it might be the
only source for obtaining the estimate of fertility, and
it is also useful as a means of obtaining fertility 
statistics for small areas (counties, minor civil
divisions, etc)........"(Shryock and Siegel, 1971:501-
502) .
Some factors may affect the accuracy of the child 
woman ratio, for example, mortality of mothers or of the 
children, under-enumeration of children under age 5, and 
age-misreporting of the children. The mortality of 
children under age 5 or women at child-bearing age may 
cause the estimate of fertility to be understated because 
the mortality of children under age 5 is usually higher 
than that of women at child bearing age. Similar effects 
may also occur in the presence of under-enumeration of 
children under age 5 and age misreporting. Hence, the 
reduction of the numerator is usually greater than that
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of the denominator; this will result in a lower estimate 
of fertility. It is assumed that such errors, if they 
exist, are uniformly distributed across the areas to be 
examined in this study.
Other limitation that can be mentioned in using the 
Rele method is based on its stable population assumption. 
It is not likely that in East Java there is any area 
which has such a population. Furthermore, the required 
estimate of mortality level (expectation of life by 
regencies or municipalities) is not available. Therefore, 
in the calculation, the provincial estimate of mortality 
level is used. This is the procedure suggested by Biro 
Pusat Statistik (1984).2 Since the purpose of this study 
is not to make precise estimates of the level of 
fertility at the level of regencies and municipalities, 
the TFR based on the Rele method, despite the problem 
mentioned above, is considered to be useful in observing 
the differences in fertility between regions within the 
province. The biases involved in making the TFR estimates 
at the local level in East Java are assumed to be similar 
across all areas, and thus the resulting rank ordering of 
areas by TFR can be assumed to be correct, and this will 
in turn validate the results of the multivariate 
analysis.
" In the current condition of data on population in 
Indonesia, the Rele method still makes it possible 
to obtain the total fertility rate at regional 
levels (regencies/municipalities), under the 
assumption that there is only a small variation in 
mortality levels (expectation of life) among the 
regions". (Biro Pusat Statistik, 1984:32)
30
2.2.2 Socio-economic Indicators.
Ideally, the indicators of socio-economic conditions 
which should be used in this study are those which 
reflect regional circumstances. For instance, the per 
capita Gross Regional Domestic Product (GRDP) at the 
regency level is a good, if not the best, indicator of 
the income level among the regencies. However, this 
measure is not available for most regencies. Accordingly, 
some proxy measures must be used to meet the requirements 
of the analysis.
Apart from information on individuals, information 
on the housing and household conditions was also 
collected in the 1980 Indonesian Population Census. Both 
types of information (individual and household) have been 
published by the CBS (Biro Pusat Statistik, 1982). Some 
of these are presented in provincial and regency level 
tabulations. From these publications, some relevant 
indicators which are needed in this study will be taken. 
Aside from these data, some variables such as singulate 
mean age at marriage and percentage of women aged 15-49 
who are currently married, are also calculated from the 
sub-set of the 1980 Population Census data tape.
2.3 Unit of Analysis.
This study will observe variations in fertility 
among the regencies in East Java in 1980. Furthermore, an 
examination of socio-economic factors which are related
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to the variations in fertility among the regions will 
also be made. Since the purpose of the study is to 
evaluate the variations in fertility among the regions in 
the province, the regencies (kabupaten) and municipal­
ities (kotamadya) are taken as the unit of analysis.
In the 1980 Population Census, information was 
collected throughout the regions but most of the 
published data only concern the regency and municipality 
levels and do not cover the lower levels of the regional 
administration, such as the sub-district (kecamatan) and 
village (desa). From the development point of view, using 
the regencies as the unit of analysis is useful, because 
the Head of the Regency or Municipality (Bupati or 
Walikota) is the lowest level decision maker. Thus, it is 
expected that the different policies among the Heads of 
the Regencies will directly affect the implementation of 
development programs under their jurisdiction (Suradji 
and Ismail, 1984). Therefore, the selection of regency 
and municipality as the unit of analysis is based on the 
availability of data and the advantage of using such 
areas as the unit of analysis from a policy-making 
perspective as mentioned above. However, care must be 
taken in combining the two types of administrative 
divisions (regencies and municipalities) because 
municipalities, which have more urban areas, possess very 
different characteristics from the regencies.
32
2.4 Method of Analysis.
The purpose of the analysis is to determine what 
fertility variations exist between regions (regencies), 
and to determine what socio-economic differences are 
related to the fertility differences. For this purpose, 
some socio-economic indicators which are expected to have 
relationships with fertility have been selected. Further 
evaluation will be made using multivariate areal 
analysis.
In using the regencies (areas) as the unit of 
analysis, one should recognize that the results obtained 
will not always be similar to those obtained from 
individual level analysis (Hermalin, 1971, 1975; Hong, 
1979; see also Freedman, 1973). A caution against such 
interpretation (ecological fallacy) was stated by 
Hermalin (1971:2) as follows:
"From an areal analysis which shows .... lower
fertility in areas of higher program acceptance 
or higher educational levels, one can not be certain that women with such characteristics 
are having fewer children".
2.4.1 The Multivariate Areal Analysis.
In this study, the linear regression model will be 
applied. Such a model has been applied in other studies 
of areal variation, for example, by Hermalin (1975) and 
Hong (1979). The model applied is formulated as follows :
Yi = Bo + Bi Xii + B2 X2 i + B3 X3i + Ei
where,
Yi represents fertility in area i,
Xli represents demographic indicators in area i,
X2 i is a measure of socio-economic indicators 
in area i,
X3i is a measure of health indicators in area i,
Ei is the error or disturbance terms representing
all unmeasured influences on fertility.
Bi is constant (the intercept and slopes of the 
regression).
Applying this model in the analysis, some 
assumptions must be considered. These assumptions are :
linearity, which means that there are linear 
relationships between the dependent and 
independent variables.
additivity, which means that the combined effects 
of the independent variables are additive and there 
are no interaction effects between the independent 
variables.
the error terms are independent normal values with 
a mean of zero and constant variance.
(Hermalin, 1975; Hong, 1979; Norusis, 1986)
To avoid the violation of such assumptions, some 
tests will be taken. The linearity assumption will be 
examined using the scatterplot and zero-order correlation 
of the cross tabulation of the dependent variable with 
each independent variable. Multi-collinearity will be
examined using the correlation matrix among the 
independent variables (see Chapter IV for discussion).
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2.4.2 Selected Variables for the Analysis
In undertaking the analysis, some variables have 
been selected and have been grouped as follows:
A. Dependent Variable
1. Total Fertility Rate (TFR).
The estimate of TFR for each regency is calculated 
using the Rele method (discussed in the previous section 
P.28).
B. Independent Variables
1. Demographic Variables
1* Percentage of women (15 - 49) who married 
more than once (NÜM2).
2. Singulate Mean Age at Marriage for women 
aged 15 - 49 (SMAM).
3. Percentage of Women who are Currently 
Married (PROMAR).
4. Infant Mortality Rate (IMR)
The selection of those variables is based on the 
following hypotheses. In the areas where the percentage 
of women who married more than once is high, it is
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expected that the fertility level will be low. This is 
caused by the loss of childbearing span between unions. 
In the areas where the average age at marriage is low, it 
is expected that the fertility level will be high. The 
reason is because women in such areas begin their sexual 
unions earlier, so that they have a longer childbearing 
span than women in areas where the age at marriage is 
older. The percentage of currently married women is the 
percentage of married women aged 15-49 to the total 
number of women aged 15-49. For similar reasons it is 
hypothesized that the higher the percentage of women who 
are married the higher the level of fertility. The infant 
mortality rate is used as an indicator of mortality level 
in each region. It is hypothesized that in the areas with 
higher mortality level a high level of fertility results. 
This hypothesis is based on the fact that most couples 
tend to balance their children who have died with other 
births (see p.21 for discussion of this).
II. Socio-economic Variables.
1. Percentage of women aged 10 years and over 
who have completed at least elementary school 
(WSD).
2. Percentage of households possessing radio
(RAD).
3. Percentage of households engaged in agri­
culture (AGRI).
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Women's education has long been recognized as having 
an impact on fertility. It is hypothesized that areas 
with a high percentage of women who have completed at 
least elementary school will have lower fertility. This 
is based on the assumption that the higher the level of 
the people's education the easier it will be for them to 
accept new ideas or technology for improving their 
living conditions; for example, the use of modern 
contraception.
The improvement in economic conditions in Indonesia 
in the 1970s resulted in a transformation of consumption 
(goods and services) patterns. Rural regions as well the 
urban areas are affected by this transformation. 
Therefore it is argued that the changing in the 
utilization from the old to the new goods and services 
will affect fertility. This is discovered in the analysis 
of the 1976 SUPAS II that showed a clear negative 
association between ownership of modern consumer durables 
and fertility (McNicoll and Singarimbun, 1982:7). In this 
study, the percentage of households possessing a radio is 
selected as an economic indicator and of modernization or 
access to information. It is expected that this variable 
has a similar effect to the above variable (women who 
have completed at least elementary school). Thus, the 
higher the economic conditions of an area, the lower the 
fertility is likely to be.
Many studies have found a close relationship between 
the agricultural society and fertility. Some findings
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suggest that in such a society, which is mostly rural 
areas, the fertility level tends to be higher than that 
in others. This is because in rural areas children may 
start to contribute to the household economy from an 
early age through such task as caring for livestock, 
housework and caring for younger siblings, so that their 
parents are able to do more productive work (McNicoll and 
Singarimbun, 1982). Therefore, in this study the 
percentage of households engaged in agriculture is 
hypothesized to have a positive relation with fertility.
III. Health and Family Planning Variables.
1. Proportion of Family Planning Workers per 1000 
people (FP).
2. Ratio of Public Health Centre per 10,000 
people (PHC).
3. Percentage of women aged 10-49 using
contraceptive (CONT).
In East Java, as well as in other parts of 
Indonesia, family planning activities are strongly 
supported by the government. This support, to some 
extent, created rumours of coercion (eg. the involvement 
of civil and military administration in East Java) as 
discussed in some studies such as that of Hull, Hull and 
Singarimbun (1977). However, there is no evidence of 
physical as opposed to social or administration pressure 
being used (McNicoll and Singarimbun, 1982). There are 
three specific accomplishments of the government's direct
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involvement in family planning activities which have 
relevance for the fertility decline as follows:
1. development of an effective contraceptive dis­
tribution system.
2. mounting of extensive information, education, and 
communication activities publicizing fertility and 
family size issues and promoting the image of the 
small family.
3. mobilization of local government and local community 
groups to bring informal pressures on eligible 
couple to practice contraception. (McNicoll and 
Singarimbun, 1982).
Therefore, it is important to include in this study 
variables which measure, even crudely, the government's 
actions in this area. Two such measures which available, 
the proportion of family planning workers per 1000 
population (FP) and the percentage of women aged 10-49 
using contraception (CONT), are expected to have a 
negative effect on fertility. Accordingly, it is 
hypothesized that areas with greater values for such 
variables will have lower levels of fertility. This 
hypothesis is also applied for the other variable, the 
ratio of Public Health Centres per 10,000 population 
(PHC) because in every health facility, such as small 
clinics or Public Health Centres, the family planning 
services are also available. It is also widely known that 
there is an integration between the family planning 
program and health activities.
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CHAPTER III
AREAL DIFFERENCES IN FERTILITY 
AND SOCIO-ECONOMIC CONDITIONS.
3.1 Areal Differences in Fertility Rates.
This section will discuss the differences in 
fertility rates among the regions in East Java in 1980. 
Table 3.1 shows the fertility level for each region. 
These total fertility rates (TFR) range from 2.8 (Regency 
of Pacitan) to 4.5 (Regency of Sampang) per woman.
Generally, the municipalities have a lower level of 
fertility than do the regencies. The reason for this is 
probably the fact that municipalities are mostly urban 
areas where modern facilities such as health, education 
and communication facilities are more available. Thus, 
people who live in municipalities are living in more 
modern circumstances and closer to the facilities which 
promote the choice of having small family. Furthermore, 
they may easily be reached by the government family 
planning program either through the mass-media or through 
family planning workers who are available in most 
hospitals.
However, in Indonesia, it has been argued that the 
family planning program was more intensive and more 
successful in rural than in urban areas (Hugo et al., 
1987:143). Therefore, a further possible explanation can 
be added. The lower fertility in urban areas is probably 
caused by the urban life style rather than by the family
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planning program. Table 3.1 shows that the percentages of 
contraceptive users in rural areas are higher than in 
urban areas.
The data on total fertility rates in Table 3.1. are 
mapped in Figure 3.1. This shows that there are two 
regencies (Pacitan and Situbondo) which have TFRs below
3.0 and four regencies which have TFRs of 3.8 and over. 
Among this group of high fertility regencies, three form 
the western part of the island of Madura and the fourth 
(Gresik) is on the mainland just west of the island of 
Madura. The second highest fertility regencies cover the 
region in the middle and along the north coast of the 
mainland (3.5 to 3.7 per woman). Considering the location 
of high fertility areas in East Java as shown in Table
3.1 and Figure 3.1, one might expect ethnic differentials 
in fertility among areas in East Java. This can be seen 
from the fact that all regencies in the island of Madura 
excluding Sumenep have high fertility as well as areas 
next to the island of Madura except Surabaya and 
Situbondo. These are areas in which a significant 
proportion of the population are Madurese, hence, there 
is possible influence of the Madurese in these areas. An 
illustration of the Madurese influence in these areas is 
the common usage of Madurese language in daily life. 
However, the investigation of the variability in 
fertility regarding the ethnic differential is beyond the 
scope of this study due to the lack of census data on
ethnicity.
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3.2. Areal Differences in Demographie and Socio­
economic Conditions
It is expected that the variation in socio-economic 
conditions among regions may have an association with the 
differences in fertility in East Java. In this section, 
the differences in demographic and socio-economic 
conditions and their association with fertility will be 
discussed based on Table 3.1. and 3.2. Before undertaking 
further analysis, this study also investigates the 
scatterplots between the total fertility rate and each 
indicator. It is important because using these plots one 
may visually consider the linearity of the relationships 
between the dependent and independent variables (see 
Appendix B) . Furthermore, spurious correlations which may 
occur can be avoided.
The occurrence of spurious correlations between the 
total fertility rate and some indicators is suspected 
based on the reality that there are different socio­
economic conditions between the municipalities and the 
regencies. These differences may cause 'clustering- 
effects'; that is, the regencies may be clustered at one 
end of the 'correlation' line and the municipalities at 
the other. If this is the case, the 'line' between them 
is meaningless.
From Appendix B, it can bee seen that there are 
plots which have values for municipalities clustered in 
one part while those for the regencies are clustered in 
another (a black square belongs to a municipality).
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Examples of this are scatterplots between the total 
fertility rate and the percentage of women aged 15-49 who 
are currently married (Appendix B.3), between the total 
fertility rate and the percentage of women graduated from 
primary school (Appendix B.5) and between the total 
fertility rate and percentage of households engaged in 
agriculture (Appendix B.7). Therefore, because of such 
spurious correlations, in further analysis the 
municipalities will be treated separately from the 
regencies .
3.2.1. Singulate Mean Age at Marriage and Fertility
In East Java, the average age at marriage of women
as calculated based on the 1980 Population Census was
19.5 years. Among the regencies, the average was 19.0
years while among municipalities the average was 21.5
years. The range of mean age at marriage in East Java is 
from 17.2 (Situbondo) to 22.3 years (The Municipality of 
Madiun). Among the regencies, Situbondo, Bondowoso and 
Sumenep are areas where women on average married below 18 
years of age while Jombang, Sidoarjo, Bangkalan and 
Pacitan are areas where women married on average at age 
20 years and above. In other regencies (22 out of 29) the 
mean ages at marriage were between 18.2 and 19.7 years. 
In municipalities, the mean ages at marriage were above 
20 years.
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Table 3.2
Correlation Coefficients between 
Total Fertility Rate and Socio-economic Indicators 
Among 29 Regencies in East Java
Indicators
Correlation
Coefficients
Expected
Sign
1. Demographic Indicators.
Singulate Mean Age at Marriage 0.37 -
More Than Once Married 
Percentage of currently married
-0.37
women
— a
aged 15-49 -0.62** +
Infant Mortality Rate 0.26 + a
2. Socio-economic Indicators.
Women At Least Primary School -0.16 - a
Households Possessing Radio -0.10 - a
Households in Agriculture 0.07
3. Health and Family Planning Indicators.
+ a
Family Planning Workers 0.17 -
Public Health Centre -0.08 - a
Contraceptive Users CO 
1
CM 
1
O
 
1
1 
1
- a
Note: *) Significant at .01 level
**) Significant at .001 level 
a) Direction of relationship is according to 
hypothesis
Among the regions, the association between the mean 
age at marriage and fertility does not follow an expected 
pattern (Table 3.1). For Pacitan, the association holds;
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that is, it has the lowest total fertility which equates 
with the highest mean age at marriage. But this is not 
true for the next group of regencies. For example, 
Situbondo, Bondowoso and Sumenep, with mean ages at 
marriage of about 17 years, are regencies which have 
lower fertility levels than Bangkalan, Pamekasan and 
Sampang which are regions in highest fertility level 
group but have higher mean ages at marriage (above 19 
years).
Table 3.2 reveals that the association between the 
singulate mean age at marriage and the total fertility 
rate is not only found to be statistically insignificant 
with the correlation coefficient 0.37, but it is also 
found to have a reverse sign. This means that in East 
Java the areal variation in the singulate mean age at 
marriage is not significantly associated with the areal 
variation of the total fertility rate.
3.2.2. Percentage of Women Who Married More Than Once 
and Fertility
Over all the regions in East Java, the average 
percentage of women in this age group who had married 
more than once was 15.3%. Among the regencies this figure 
was 16.3% while among the municipalities it was 12.0%. 
All regencies in the island of Madura are areas with a 
low percentage of women who married more than once (under 
10%) . This may have resulted from only small percentages 
of women who remarried after their previous marriage had 
dissolved, but it is more likely that in these regencies
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there is greater marriage stability. On the other hand, 
Bojonegoro, Gresik, Lamongan and Tuban, which cover the 
north-west coastal areas, are areas which have a high 
percentage of women who married more than once (over 
20.6%). Other regencies were recorded as having
percentages of between 13.4% and 19.9%. In 
municipalities, this percentage ranged between 8.5%
(Blitar) and 16.3% (Pasuruan).
Data from Table 3.1. suggest that three regencies 
(Bangkalan, Pamekasan and Sampang) confirm the hypothesis 
but the expected association is not always true for the 
regencies with a higher percentage of women who married 
more than once, such as Tuban and Gresik. However, Table 
3.2 clarifies that among the regencies in East Java the 
direction of the association between this variable and 
the total fertility is according to the hypothesis 
(-0.37) although its association is not found to be 
statistically significant.
3.2.3. The Percentage of currently married women aged 
15-49 and Fertility.
The percentage of women aged 15-49 years who are 
currently married plays an important role in affecting 
fertility. Data from the 1980 Population Census show 
that more than 67% of women aged 15-49 years were 
married. Among the regencies, the average was more than 
70%, and each regency had more than 65% of women in this
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age group who were currently married. In general, the 
percentage of women aged 15-49 who are currently married 
in the municipalities (57.3%) is somewhat lower than in 
the regencies. This difference is probably caused by the 
higher age at marriage of women in municipalities 
compared with those in the regencies.
The association between the percentage of women aged 
15-49 who are currently married and the total fertility 
rate seems to be consistent for the average value of the 
regencies compared with that of the municipalities. But 
among the regencies, the association is not clear. Table 
3.1 shows that fourteen regencies with TFRs under the 
median level (3.44) mostly have higher percentages of 
women aged 15-49 who are currently married (more than 
70%), while the second fourteen regencies which have TFRs 
above the median (3.44) mostly have lower percentages of 
women aged 15-49 who are currently married (less than 
70%) .
The above finding seems to coincide with the earlier 
findings of the regional fertility analysis of Java by 
Cho et al. (1980), although that study used marital 
fertility as the main variable. The analysis of Cho et 
al. suggests that in East Java, as well as in other parts 
of Java, there are some regencies with low marital 
fertility and high proportion married. Based on the 1971 
Population Census, Cho et al. listed some regencies in 
East Java which had such characteristics; they were 
Probolinggo, Panarukan (currently Situbondo), Lumajang,
Jember, Bondowoso, Sumenep and Magetan. In Table 3.1, 
these regencies, excluding Magetan, had in 1980 a higher 
percentages (over 71%) compared with the others, and, 
except for Magetan and Probolinggo, their total fertility 
levels (2.9, 3.1, 3.2, 3.0, 3.1) were below the median
(3.44) for all the regencies. However, this cannot be 
interpreted to mean that the finding in this study 
supports that in Cho's study, because of the different 
measurement of fertility.
Further examination as can be seen from Table 3.2 
deals with the correlation coefficient between the 
percentage of women aged 15-49 who are currently married 
and the total fertility rate. Contrary to what might be 
expected, the correlation coefficient between them (- 
0.62) has a negative sign and is statistically highly 
significant at p=0.001 level.
3.2.4. The Infant Mortality Rate and Fertility.
The infant mortality rates in East Java in 1980 
ranged from 58 to 157 per thousand live births. As one of 
health indicators which is often used, it shows that a 
large variation occurred in East Java. Among the 
regencies, Trenggalek (58) and Probolinggo (157) were 
areas which had the lowest and the highest rate of infant 
mortality. Nearly half (14) of the total number of 
regencies have infant mortality rates more than 100 per 
thousand live births. Of the municipalities, only 
Pasuruan (119) had a rate of more than 100 per thousand
live births, while the others were equal to or less than 
85 per thousand live births.
From the data in Table 3.1, the average values of 
mortality and fertility show a consistent association as 
hypothesized. That is, the lower average of infant 
mortality in municipalities than in regencies equates 
with lower fertility in municipalities than in regencies.
Among the regencies, the associations are not very 
clear. For example, Situbondo, Bondowoso and Sumenep are 
areas which have quite high infant mortality rates (above 
100) but their fertility levels are low. On the other 
hand, Jombang and Tuban which have lower infant mortality 
rates than the previous three areas have higher fertility 
levels. However, if the regencies are divided into two 
groups, a more obvious pattern can be seen. Among those 
which have a fertility level under the median value of 
fertility (3.44), five regencies have an infant mortality 
rate above 100 per thousand, while among those which have 
fertility levels above the median value of fertility, 8 
regencies have an infant mortality rate above 100 per 
thousand. From this finding, the association of areal 
variation between the two indicators is found to be 
positive as can be seen from Table 3.2 (0.26). However, 
the relationship between them is not statistically 
significant. This insignificant finding is possibly 
caused by the reference period which is applied; that is, 
the total fertility rate which is based on the CWR 
reflects the average fertility during 5 years prior to
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the census date while the infant mortality rate reflects 
the event which occured within one years prior to the 
census date.
3.2.5. The Percentage of Women Who Graduated 
from Primary School and Fertility.
Education is commonly associated with economic 
status in Indonesia. Women with higher levels of 
education (more than primary school) usually have better 
opportunities for jobs and higher income levels. Aside 
from this presupposition, educated women will easily 
accept new ideas and technology such as those related to 
health and birth control.
Data from Table 3.1 show that on average, less than 
25% of women aged 10 and above in East Java graduated 
from primary school. It is also obvious that there is a 
substantial difference between the average of the 
regencies (18.6%) and the municipalities (46.5%). This 
difference coincides with the difference in fertility as 
hypothesized.
Among the regencies, the lowest percentage of women 
aged 10 and above who graduated from primary school is 
found in Bangkalan (6.6%) while the highest is found in 
Magetan (30.9%). In the island of Madura, except for 
Pamekasan (the capital city of the island), the other 
three regencies are areas with percentages of less than
10%.
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The association between the two indicators 
(fertility levels and women's education) is not clear 
among the regencies. Situbondo, Bondowoso, Sumenep, 
Bangkalan and Sampang are considered to have low 
percentages of women who graduated from at least primary 
school. But the first three regencies have low fertility 
while the other two (Bangkalan and Sampang) have high 
levels of fertility. These unexpected relations also 
persist in the regencies with high percentage of educated 
women, such as Magetan (30.9%), Sidoarjo (28.6%), and 
Jombang (26.6%) in which the fertility levels lie above 
the median value of fertility (3.44 per woman). Table 3.2 
shows that the correlation coefficient between this 
indicator and the total fertility rate (-0.16) is 
negative as has been expected but it is found to be 
statistically insignificant.
From this finding it can be assumed that in East 
Java, especially among the regencies, the areal variation 
in education of women does not have strong association 
with the areal variation in fertility.
3.2.6. Percentage of Households Possessing Radio and 
Fertility.
The selection of this variable is aimed to indicate 
the level of modernization or access to information. 
Among the regencies, the percentage ranges from 17.9% 
(Sampang) to 53.9% (Sidoarjo). On average, the regencies 
have 34.4% households possessing radio. Among the
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municipalities, the percentage averages 53.5% with the 
lowest in Pasuruan (44.8%) and the highest in Madiun 
(57.5%). Overall, in East Java in 1980 there were 38.5% 
of households possessing a radio.
The difference between the average of households 
possessing radio in municipalities and in regencies 
associates with the difference in fertility. That is, the 
higher average percentage of households possessing radio 
in municipalities equates with the lower level of 
fertility while the lower average percentage of 
households possessing radio in the regencies equates with 
higher level of fertility. This supports the hypothesis 
that areas with a higher level of modernization and 
greater access to information will have lower fertility.
However, such an association is not clear among the 
regencies. Again, Situbondo, Bondowoso, Sumenep 
Bangkalan, Pamekasan and Sampang (areas with a great 
influence from the Madurese), show an unexpected pattern 
of association. Although their indicators of 
modernization or access to information are low, the first 
three regencies have low fertility levels while the 
others have quite high levels of fertility. On the other 
hand, Sidoarjo, Kediri and Gresik, for example, are areas 
with a high percentage of this indicator but their
fertility levels fall above the median value of fertility 
levels among the regencies. Thus, it is doubtful that 
areal variation in modernization which is measured by 
this indicator (the percentage of households possessing
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radio) will associate with the areal variation in 
fertility levels among the regencies. Table 3.2, however, 
shows that the direction of the relationship between the 
areal variation in the percentage of households 
possessing radio and the total fertility rate is 
according to the hypothesis, but it is not statistically 
significant (-0.10).
3.2.7. Percentage of Households Which Cultivate Farmland 
and Fertility.
Agriculture remains the main sector of economic 
activity for most people in East Java though its 
contribution to the total regional income has been 
decreasing. More than 50% of households in East Java 
engage in agriculture, and most of these households are 
located in regencies rather than in municipalities. On 
average, only 6.2% of households in municipalities 
cultivate farmland, while more than 62% of households in 
the regencies are in the agricultural sector. Among the 
regencies, Sidoarjo (29.5%) has the lowest percentage of 
households which cultivate farmland, while Pacitan 
(93.1%) has the highest percentage.
Like the previous indicators which have been 
examined, this indicator also gives an unclear 
association with fertility among the regencies, although 
between regencies and municipalities the association 
holds. The unexpected association is shown for example by
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Pacitan. It not only has the lowest level of fertility 
but also has the highest percentage of households in 
agricultural sector. On the other hand, the high level of 
fertility in Bangkalan, Pamekasan and Sampang coincides 
with the high percentage of households which are in the 
agricultural sector. Table 3.2 shows a positive 
association between the areal variation in the percentage 
of households engaged in agriculture and the total 
fertility rate. However, it is not statistically 
significant (0.07) though its direction of association 
confirms the hypothesis.
3.2.8. Family Planning and Health Facilities and 
Fertility.
The last three columns in Table 3.1 show the 
indicator values of Family Planning and Health Facilities 
in each region. Among the regencies, Kediri (0.94) has 
the lowest ratio of family planning workers per 1000 
people while Mojokerto (2.55) has the highest. Among the 
municipalities, the lowest is Malang (1.31) and the 
highest is Mojokerto (4.79). On average, the ratio of 
family planning workers per 1000 people in municipalities 
is almost twice as high as the regencies.
At least one Public Health Centre is available in 
each sub-district (kecamatan). The establishment of such 
facilities is aimed at providing people with health 
facilities close to their villages. It should be noted
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that in this indicator not only are public health centres 
included but also any other health facility (such as a 
small clinic, mother and child health care) available in 
the regions, except hospitals. In these facilities, 
people can also find family planning services. The ratio 
of public health centres per 10,000 people is quite 
small, both for the regencies and the municipalities. 
These ratios range from 0.18 to 0.65 for regencies and 
0.12 to 0.63 for municipalities.
The last column of Table 3.1 shows the percentage of 
currently married women aged 10-49 in 1980 who used 
contraceptives. In the regencies, the percentages ranged 
from 21.8% (Bangkalan) to 46.8% (Pacitan) with an average 
of 32.1%. In municipalities, the percentage ranged from 
23.6% (Malang) to 35.7% (Blitar) with an average of 
28.2%. Overall, 31.7% of currently married women aged 
10-49 were currently using contraceptives.
It is difficult to draw conclusions about the
associations of these three indicators with fertility 
from Table 3.1. There is no clear pattern of
relationships between these indicators and the total 
fertility rate. However, from Table 3.2 it can be
examined that among these three indicators, one of them
(the proportion of Family Planning Workers per 1000 
population) shows that the hypothesis is not confirmed 
(0.17). The other two indicators (the ratio of Public 
Health Centre per 10,000 population and the percentage 
currently using contraception) indicate that thewomen
directions of the relationship are according to the 
hypotheses (-0.08 and -0.23), but the relationships are 
not statistically significant.
3.3. Summary of Findings.
In the previous sections, the variation in fertility 
and in socio-economic conditions as well as their 
associations among the regions in East Java have been 
discussed. Comparing the municipalities as a group with 
the regencies as a second group, the relationships 
between the dependent and independent variables are 
according to the hypotheses. However, within the second 
group the results are less clear.
The municipalities have been shown to have lower 
total fertility rates than do the regencies. This lower 
fertility level seems to have an association with socio­
economic conditions, that is, a higher age at marriage, a 
lower percentage of women aged 15-49 who are currently 
married, a lower infant mortality rate, a higher 
percentage of educated women, a higher percentage of 
households possessing radio, a lower percentage of 
households engage in traditional economic activity and 
higher ratio of family planning workers per 1000 people.
Three indicators -- the percentage of women married 
more than once, the ratio of public health centres per 
10,000 people and the percentage of contraceptive users - 
- are inconsistent with the others because they do not
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confirm the hypothesis. The reason for this inconsistency 
may be similar to that found by Rodriguez and Cleland 
(1981). They concluded that the urban-rural difference in 
fertility is attributed to differences in education and 
employment opportunities, the weakening of high fertility 
values in urban areas, and may also be caused by the 
greater accessibility of family planning services in 
urban areas. Thus, women in municipalities are assumed to 
be more familiar with the practice of family planning, or 
at least, their knowledge about family planning is wider 
than that of women in the regencies. However, the data in 
this study do not support the fact that in municipalities 
there are more women using contraception. Thus, though 
the marital life of women in municipalities is more 
stable, they are possibly more responsive toward 
controlling their reproductive behaviour even though they 
are not recorded as using contraception.
Even though the municipalities have a smaller ratio 
of public health centres per 10,000 people compared with 
the regencies, it does not mean that municipalities are 
lacking health facilities. This indicator, as mentioned 
before, only covers the health centres and small health 
facilities which are built at sub-district level and does 
not cover the larger hospitals that are commonly 
available in municipalities.
Among municipalities, the association of the 
variation in fertility and in socio-economic conditions 
seems to have a clear pattern, as expected. For example,
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Madiun with the lowest fertility (2.8, see Table 3.1) has 
the highest age at marriage, the highest percentage of 
women graduated from primary school, a relatively low 
infant mortality rate and the highest percentage of 
households possessing radio. On the other hand, Pasuruan 
with the highest level of fertility (3.5, see Table 3.1), 
has the highest infant mortality rate, the lowest 
percentage of women graduated from primary school and low 
access to information as measured by the percentage of 
households possessing radio.
Unlike what is found in the municipalities, the
association between the variation in fertility and in 
socio-economic conditions among the regencies shows an 
inconsistent pattern as shown in Table 3.1. Those with 
lower or higher fertility levels do not always have
better or worse socio-economic conditions as would be
expected. That is, regencies with lower fertility (eg. 
Bondowoso and Ponorogo), do not have more highly
educated women, lower infant mortality rates or other 
indicators and vice versa.
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CHAPTER IV
A MULTIVARIATE ANALYSIS OF AREAL DIFFERENCES IN 
SOCIO-ECONOMIC INDICATORS AND FERTILITY 
IN EAST JAVA IN 1980
This chapter uses statistical analysis to examine 
the demographic and socio-economic indicators which 
account for the areal variability in fertility in East 
Java in 1980. Regression analysis will be used to observe 
the relationship between fertility levels and the 
demographic and socio-economics indicators among the 
regions. It is worth noting that the results may not be 
consistent with the findings from a similar analysis 
based on the individual level.
4.1. Multivariate Analysis
The correlation analysis between fertility and each 
indicator has been discussed in the previous chapter. 
This analysis, the bivariate analysis, is limited because 
it does not include the effects of other variables on 
fertility when a particular indicator is employed. 
Therefore, it is necessary to use a multivariate analysis 
technique in which the simultaneous effects of some 
indicators on fertility can be examined. In this section, 
multiple regression analysis will be used. From this 
analysis, more explanation regarding the importance of a 
certain indicator in affecting regional variation in 
fertility can be discovered.
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There are some problems in employing such analysis. 
It is possible that all the relevant variables are not 
included in the model, partly due to the nature of the 
data. The census and family planning statistics are 
limited in the amount and quality of information they can 
collect, and therefore some relevant variables for this 
study are not included, while others that are included 
may not be very important determinants of the dependent
variable. Accordingly, using the selected indicators,
efforts will be made to explore the most important
available indicators in explaining variations in
fertility among the regions in East Java.
Other problems which may occur are due to the number 
of independent variables included in the model and the 
occurrence of multi-collinearity among independent 
variables. The inclusion of a large number of independent 
variables may result in a "good fit" of the model (a high 
proportion of the variance being explained). However, it 
does not necessarily mean that all included independent 
variables have a true statistical relationship with the 
dependent variable. The occurrence of multi-collinearity 
among the independent variables may cause results which 
are difficult to interpret. It sometimes even causes a 
reverse sign in the regression coefficient. Hence a 
careful selection of independent variables to enter the 
model is the best way to obtain useful results (Norusis,
1986) .
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The selection of the indicators which will be 
entered into the model can be made by examining the 
correlation matrix among them (see Appendix C) . Those 
which have a high correlation with other independent 
variables, especially if it is within the same group, may 
not be necessarily included in the model. This method 
minimizes the occurrence of multi-collinearity. Other 
methods are forward selection, backward elimination and 
stepwise regression. None of these methods is "best'* in 
any absolute sense. They only identify variables that are 
good predictors of the dependent variables (Norusis, 
1986) .
From the previous examination, it is found that 
among the selected variables only one (percentage of 
women aged 15-49 who are currently married) has a 
significant relationship with the total fertility rate. 
All of other variables have non-significant correlation 
coefficients and some have signs which are in the reverse 
direction of the expected relationship. With respect to 
such conditions, therefore, it is important to make 
further considerations regarding the variables which will 
be included in the model. The criteria used here for 
deciding which variables will be included in the model 
are:
- those which have a significant relationship with 
the total fertility rate; if not,
- are those which have a correlation coefficient 
greater or equal to + 0.10 and which are in the 
expected direction.
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Accordingly only six variables left are selected: 
three demographic indicators, two socio-economic 
indicators, and one health and family planning indicator. 
The singulate mean age at marriage is also excluded 
because, even though it has relatively large correlation 
coefficient of 0.37, it is highly correlated with the 
percentage of currently married women aged 15-49 (see 
Appendix C).
The stepwise regression technique will be applied in 
this analysis. The selection of this technique is based 
on its capability to select a variable under certain 
conditions; that is, a variable must meet an entry 
requirement which is based on its correlation with the 
dependent variable and its significance to enter the 
model. If a variable entered in the model no longer 
possesses a significant regression coefficient, this 
variable then will be removed from the model (for further 
discussion, see Norusis, 1986). Through this process, 
there will be only a limited number of independent 
variables included in the model on which further analysis 
can be undertaken.
Table 4.1 shows the R square, R square change and 
the significance-level (based on the F-statistics) of the 
model. It is also shown that only two indicators are 
selected to enter the model : the percentage of women 
aged 15-49 who are currently married and infant mortality
rate.
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The above selection reflects the significance of 
those two variables to give the best fit to the model. 
The forced inclusion of the other indicators in the model 
will not give more power to explain the variation in the 
dependent variable, the total fertility rate. However, 
this does not mean that there is no relationship between 
the dependent variable and indicators which are not 
included in the model.
Table 4.1
Selected Multiple Regression Parameter 
of the Indicators Entered in the Model
Indicators R Square
R Square 
Change
Signif. F
Percentage of 
currently married 
women aged 15-49 0.38266 0.38266 0.0003
Infant mortality
Rate 0.62600 0.24334 <0.0001
Source : Appendix D.
The R square (the coefficient of determination) is a 
measure of the goodness of fit of a linear model. It is 
also considered to be the proportion of the variation in 
the dependent variable which is "explained" by the model 
(Norusis, 1986). The R square change indicates the 
changes in the coefficient of determination when one 
indicator is entered after the other. From these changes, 
one may assign the relative importance of an indicator 
compared with the others in the model.
66
The first indicator entered in the model is the 
percentage of women aged 15-49 who are currently married. 
It yields the R square of 0.38. Thus, this indicator is 
able to explain 38% of the variation in fertility among 
the regencies. An additional 24% is added when the second 
indicator (infant mortality rate) is entered into the 
model (R square change=0.24). Overall, with these two 
indicators, the model is able to explain more than 60% of 
the variation in fertility among the regencies in East 
Java.
From the multivariate analysis above, a clearer 
association between areal variation in fertility and 
socio-economic indicators has been discovered. The 
demographic indicators which are represented by the 
percentage of women aged 15-49 who are currently married 
and infant mortality rate have shown themselves to be the 
indicators with the most capability of explaining the 
areal variation in fertility especially among the 
regencies (more than 60%). Therefore, it may be concluded 
that the areal variations in fertility in East Java, 
especially among the regencies, are mostly associated 
with the demographic indicators rather than with the 
other indicators. Thus, based on the indicators selected 
in this study, the differences in socio-economic 
conditions and health and family planning indicators are 
not found to be associated with areal variations in
fertility.
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CHAPTER V.
SUMMARY AND CONCLUSIONS.
This study has explored the regional differences in 
fertility in East Java based on data from the 1980 
Population Census. It also has examined the socio­
economic indicators which are considered to be associated 
with the regional variations in fertility (TFR). In this 
chapter, a summary of the findings and the conclusions 
will be presented.
5.1. Summary
This study has found that in East Java (as in most 
other regions world wide), the level of socio-economic 
conditions is quite different between municipalities and 
regencies. It has found that municipalities, which are 
mostly urban areas and have better socio-economic 
conditions (such as a higher age at marriage, higher 
proportion of educated women, more access to modern 
values and a lower proportion of households engaged in 
traditional economic activities), tend to have a lower 
level of fertility than the regencies.
The variation in the fertility rates (TFR) among the 
regencies has also been observed. In general, the high 
fertility areas in East Java are found on the island of 
Madura and areas along the north coast of the mainland. 
From this finding, it is suspected that there might be an
ethnic differential in fertility in East Java. This is 
based on the fact that along the north coast (around
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Madura Strait) the influence of the Madurese ethnic group 
is well known. However, due to the lack of data on 
ethnicity in the 1980 Population Census and other data 
sources, this issue cannot be clarified in this present 
study.
In this study, 10 indicators concerning demographic, 
socio-economic conditions and health and family planning 
facilities have been selected. These indicators are 
regarded as having an association with areal differences 
in fertility among the regions in East Java.
It was found in the analysis that the hypotheses 
about some of the relationships between the selected 
indicators and fertility could not be confirmed. Two of 
the demographic indicators (the singulate mean age at 
marriage and the proportion married) and one health and 
family planning indicator (the proportion of family 
planning workers per 1000 people) had a reverse 
relationship of that which was hypothesized. All 
indicators in the second group (socio-economic 
indicators) were shown to have a consistent relationship 
with the areal variation in fertility even though each of 
them only showed a degree of association that was not 
statistically significant. But no clear associations were 
found regarding the relationships between areal variation 
in fertility and the health and family planning
indicators.
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The multivariate analysis (a stepwise regression) 
was used to continue the examination of the association 
between the selected indicators and fertility. This 
technique simultaneously considers all possible 
indicators entering the model, and gives coefficients 
which may be interpreted as the degree of association 
between the indicators entered in the model and 
fertility. Thus, one may obtain the importance of one 
indicator relative to the others.
The multivariate analysis produced a simple model 
which has considerable power to explain the variation in 
the dependent variable (fertility). Only two indicators 
were included in the model, percentage of women aged 
15-49 who are currently married and infant mortality 
rate. These indicators explain more than 60% of the areal 
variation in fertility in East Java. The first indicator 
(percentage of women aged 15-49 who are currently 
married) itself, is able to explain 38% while a further 
24% is explained by the second indicator (infant 
mortality rate). However, the strength of this finding is 
diminished when it is noted that the relationship of the 
percentage of women aged 15-49 who are currently married 
and fertility (TFR) is the opposite of that which is 
ussually encountered. The implications of this are
discussed in the next section.
5.2 Conclusion
The socio-economic conditions among the regions in 
East Java are found to be related to the areal variation 
in fertility. Dividing the regions into two groups, the 
municipalities and the regencies, one may conclude that 
the lower fertility in the municipalities than in the 
regencies is attributed to the difference in socio­
economic conditions, such as the greater proportion of 
educated women, the lower proportion of households 
engaged in traditional economic activities and the 
greater possibility for access to modern amenities in 
municipalities (e.g. higher proportion of households 
possessing radio).
Considering the municipalities and the regencies 
together as the units of analysis leads to difficulties 
in interpreting the results. Such difficulties were also 
found in the work of Friedlander and Silver (1967), who 
examined the relationship between fertility and socio­
economic indicators using international data. When all 
nations with different levels of development (that is 
different socio-economic conditions) were taken as the 
units of analysis, some correlations which appeared to be 
large, tended to become small and meaningless within the 
group of nations of the same level of development (Park, 
1972). Therefore, the examination using all regions as a 
base does not provide one with an adequate conclusion 
regarding the relationship between the selected
indicators.
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Regarding all the regencies, which have more 
homogeneous characteristics, this study reveals that 
there are two indicators which are associated with areal 
variation in fertility in East Java. As noted above both 
of them are demographic indicators: the percentage of 
women aged 15-49 who are currently married and the infant 
mortality rate.
Although those two variables are defined to 
represent the demographic indicators, a wider inter­
pretation of this result may be made. Regarding the first 
indicator, the percentage of women aged 15-49 who are 
currently married, the negative association with the 
areal variation in fertility is a questionable finding. 
This finding is possibly caused by the inaccuracy of 
either the dependent variable (TFR) or the independent 
variable (percentage of women aged 15-49 who are 
currently married). Based on the relationships between 
percentage of women aged 15-49 who are currently married 
and other independent variables, such as infant mortality 
rate and women aged 10+ who have completed primary 
school, it seems that the variable on percentage of women 
aged 15-49 who are currently married is reasonable (see 
Appendix C) . Thus, it is suspected that the TFRs, which 
are estimated using Rele's method (as suggested in Biro 
Pusat Statistik, 1984), may have some shortcomings due to 
the underlying assumptions. This means that regions in 
East Java may not conform to the assumptions of the 
method; the regions probably do not have stable
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populations and also have greater differences in 
mortality levels than can be accomodated by the method.
However, if the TFRs estimates are correct several 
questions are raised: do these differences reflect high 
infertility among married women in some areas? Or is 
there a cultural attitude toward marriage which 
influences reproductive behaviour among women in some 
areas in East Java? To answer such questions requires 
further exploration which is not possible in this study.
The relation of the second indicator, infant 
mortality rate to TFR levels may reflect the situation 
that the differences in infant mortality also coincides 
with differences in health conditions. Thus, aside from 
the percentage of women aged 15-49 who are currently 
married, health conditions may also be an important 
factor associated with areal variations in fertility. 
Furthermore, the positive association of the infant 
mortality rate with fertility across regions in East Java 
also supports a similar finding in many other studies. 
This finding reflects the attitude of individuals in 
societies toward mortality, as stated by Friedlander and 
Silver (1967:60), that "couples consciously adjust their 
fertility to achieve a given number of children who will 
attain adulthood".
Concerning the health and family planning 
facilities, although strong and consistent relationships 
are not the case in this study, this does not mean that 
they have no contribution in influencing fertility in
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East Java. It is known that the availability of these 
facilities depends more on government policy than on 
public interest. The number of these facilities in most 
areas of East Java is very limited. Therefore, it is 
possible that the services are not available to those who 
reside in more remote areas. Probably because of this, 
the effect of their existence on fertility behaviour in a 
particular parts of the regencies is not captured in the 
analysis. The percentage of married women aged 10-49 who 
were using contraception was also shown to have only a 
weak relationship with fertility. Thus, even though the
expected negative association was found, the variation in 
the percentage of women who currently used contraception 
is not statistically significant related with the 
variation in fertility among the regencies.
With regard to the findings in this study, a final 
conclusion can be drawn as follows :
1. Fertility differentials between municipalities
(mainly urban areas) and regencies (mainly rural 
areas) in East Java can be mostly attributed to the 
differentials in socio-economic conditions.
2. Among the regencies, the areal variation in
fertility is associated with the areal variation in 
demographic indicators rather than with other
indicators.
3. With regard to the above findings, this study needs 
to be expanded to verify the present results. This
7 4
can be made by adding more relevant variables or 
replacing the present variables which are considered 
less accurate, less significant, or by using other 
data sources as well as different types of analysis.
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APPENDIX A.
SOURCES OF VARIABLES USED IN THE ANALYSIS
Variable Name Source
Total Fertility Rate (TFR) Biro Pusat Statistik
Singulate Mean Age At 
Marriage (SMAM) 1980 Population Census sub-set 
data tape
Percentage of Women Aged 15-49 
Who Married More Than Once (NUM2) 1980 Population Census sub-set 
data tape
Percentage of Women Aged 15-49 Who 
Are Currently Married (PROMAR) 1980 Population Census sub-set 
data tape
Infant Mortality Rate (IMR) Soemantri et. al (undated)
Percentage Of Women Aged 10+ Who 
Graduated From Primary School (WSD) Biro Pusat Statistik, 1982
Percentage of Households 
Possessing Radio (RAD) Biro Pusat Statistik, 1982
Percentage of Households 
Engaged in Agriculture (AGRI)
Biro Pusat Statistik, 1982
Ratio of Family Planning 
Workers per 1000 population (FP)
East Java Family Planning 
Coordinating Board 
in Kantor Statistik Propinsi 
Jawa Timur, 1983
Ratio of Public Health 
Centres per 10,000 people (PHC)
East Java Representative Office 
of Health Department 
in Kantor Statistik Propinsi 
Jawa Timur, 1983
Percentage of Women Aged 10-49 
Who are Currently using 
contraception (CONT) Biro Pusat Statistik, 1982
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APPENDII 5.1.
BIVARIATE SCATTERPLOTS
EETNEEN TOTAL FERTILITY RATE AND S I M U L A T E  MEAN AGE AT MARRIAGE 
IN EAST JAVA, 1980
SINGULATE MEAN AGE AT MARRIAGE 
■  MUNICIPALITIES
APPENDIX B.2.
BIVARIATE SCATTERPLOTSBETWEEN TOTAL FERTILITY RATE AND PERCENTAGE OF 
WOMEN AGED 15-49 WHO WfflIED MORE THAN ONCE 
IN EAST JAVA, 1990
$  OF WOMEN MARRIED MORE TWAN ONCE 
■  MUNICIPALITIES
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APPENDIX B .3.
BIVARIATE SCATTERPLOTS
BEUGN TOTAL FERTILITY RATE AND THE PERCENTAGE OF 
kOEN AGED 15-49 WHO CURRENTLY MARRIED 
IN EAST JAVA, 1980
4 5 -
4.3 -
4 2 -
3.9 -
3.8 -
3.7 -
3.6 -
3.6 -
3.4 -
3.2 -
3.Ü -
2.9 -
l  OF WOMEN AGED 15-49 WHO ARE CURRENTLY HARRIED 
■ MUNICIPALITIES
APPENDIX B .4 .
BIVARIATE SCATTERPLOTS
BETWEEN TOTAL FERTILITY RATE AND I f f  ANT MORTALITY RATE
4.5 -
4.4 -
4.3 -
4 2 -
4.0 -
3.9 -
3 8 -
3.7 -
3.6 -
3.6 -
3.4 -
3.2 -
3.0 -
2.9 -
2.8 -
INFANT MORTALITY RATE 
■ MUNICIPALITIES
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PfPENQIK B.5.
&1VARIATE SCATTERPtöTS
ST«t£N TOTAL FERTILITY RATE AND T>£ PERCENTAGE OF 
« M N  AGED 15-49 GRADUATED FRON F R I N ^  SCHOOL 
IN EAST JAVA, 1980
4.5 -
4.4 -
4.3 -
4 2 -
4.0 -
3.9 -
3 8 -
3.7 -
3.6 -
3 5 -
3.4 -
3.3 -
3.2 -
3.0 -
2.9 -
2.8 -
<  OF WOMEN COMPLETED PRIMARY SCHOOL
 ^ _ i n  ikii/’MOAi m r c
APPENDIK B.&.
BIVARIATE SCATTERPLOTS
BETWEEN TOTAL FERTILITY RATE AND T>€ PERCENTAGE OF 
HOUSEHOLDS POSSESSING RADIO 
IN EAST JAVA. 1980
4 5 -
4.3 -
4 2 -
4.0 -
3.9 -
3 7 -
3.0 -
2.9 -
2.8 -
H-HOLDS POSSESSING RADIO
m u n ic ip a l it ie s
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ARPENDIX B .7 .
BIVARIATE SCATTERPIQTS
BETWEEN TOTAL FERTILITY RATE AW) TPE PERCENTAGE 'OF 
HOUSEHOLDS ENGAGED IN AGRICULTURE 
IN EAST JAVA, 1980
4.5 -
4.4 -
4.3 -
4 2 -
4.0 -
3.9 -
3 8 -
3.7 -
3.6 -
3.5 -
3.4 -
3.3 -
3.2 -
3.0 -
2.9 -
2.8  -
$  . OF H-HOLDS ENGAGED IN AGRICULTURE 
■ MUNICIPALITIES
APPENDIX B .8 .
BIVARIATE SCATTERPLQTS
BETWEEN TOTAL FERTILITY RATE AND THE RATIO OF 
FAMILY PLANNING WORKERS TO 1000 POPULATION 
IN EAST JAVA, 1980
4.4 -
4.3 -
4.2 -
4.0 -
3.9 -
3.8 -
3.7 -
3.6 -
3.6 -
3.3 -
3.2 -
3.0 -
2.9 -
2.8 -
RATIO OF FP-WORKERS TO 1000 POPULATION
■  Ul INir.lPAI ITIFQ
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BIVARIATE SCATTERPIQTS
SEMEN TOTAL FERTILITY RATE FW) M  RATIO GF 
PUBLIC HEALTH CENTRE TO 10,000 POPULATION 
IN EAST JAVA, 1990
4 5 -
4.4  -
4.3 -
4 2 -
4.0 -
3.9 -
3.8 -
3.7 -
3.6 -
3.6 -
3.3 -
3.2 -
3.0 -
2.9 -
2.8  -
RATIO OF PHC TO 10,000 POPULATION 
■ MUNICIPALITIES
APPENDIX B.10.
BIVARIATE SCATTERPLOTS
BETWEEN TOTAL FERTILITY RATE AND THE PERCENTAGE OF 
WOMEN AGED 10-49 CURRENTLY USED CONTRACEPTION 
IN EAST JAVA, 1980
4.4 -
4.3 ~
4.2 -
4.0 -
3.9 -
3.8 -
3.7 -
3.6 -
3 6 -
3.4 -
3.3 -
3.2 -
3.0 -
2 .9 -
2 .8  -
X OF WOMEN CURRENTLY USED CONTRACEPTION 
■ MUNICIPALITIES
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APPENDIX D
SPSS/PC+ The Statistical Package for IBM 
* * * *  M U L T I P L E  R E G R E S S I O N
Listwise Deletion of Missing Data
Equation Number 1 Dependent Variable.. TFR
Beginning Block Number 1. Method: Stepwise
Variable(s) Entered on Step Number
1 .. PROMAR
Multiple R .61860
R Square .38266 R Square Change
Adjusted R Square .35980 F Change
Standard Error .28871 Signif F Change
F = 16.73628 Signif F = .0003
Equation Number 1 Dependent Variable.. TFR
-------------------  Variables in the Equation -----------
Variable B SE B Beta T
PROMAR -.07743 .01893 -.61860 -4.091
(Constant) 8.86927 1.32956 6.671
Variable(s) Entered on Step Number 
2.. IMR
Multiple R 
R Square
Adjusted R Square 
Standard Error
F = 21.75935
79120
62600 R Square Change
59723 F Change
22900 Signif F Change
Signif F = .0000
PC
* * * *
38266
73628
0003
Sig T
.0003
.0000
.24334
.91642
.0003
